SUPPLEMENTARY METHODS
(S1)
where k obs = k + , F is fluorescence, k + is the association rate constant, t is time, ∆F is the fluorescence amplitude of the reaction and F ∞ the final fluorescence.
Low concentration (nM) association
Association was followed by manual mixing of Mcl-1 and PUMA solutions at nM concentrations, monitored using intrinsic (tryptophan) fluorescence, using a Varian Cary Eclipse (Agilent Technologies). Excitation at 280 nm and emission at 340 nm, both slit widths were set to 20 nm. Traces were fit to eq 3 in the main text or the following reversible eq S2 2 :
where k + is the association rate constant (fixed at 1.59 × 10 7 M -1 s -1 , obtained from higher concentration irreversible association, see main text), k -is the dissociation rate constant, t is time, ∆F is the fluorescence amplitude of the reaction and F 0 the initial fluorescence.
Viscosity determination
The viscosity of solutions at different temperatures and concentrations of urea were calculated using published empirical formulae 3, 4 . Viscosity of glucose solutions were measured using BS/U-TUBE A viscometer tubing (Cannon) at 25˚C.
Estimation of R h for PUMA and Mcl-1 constructs
The radius of gyration (R g ) for Mcl-1 was estimated at 1.56 nm using the NMR structure (pdb 1WSX), using the program VMD (http://www.ks.uiuc.edu). This was converted to an estimate for the hydrodynamic radius (R h ) using the empirical relationships R h = 1.29R g 5 to give R h = 2.01 nm. R h for PUMA estimated at 1.34 nm 6 .
Using eq 1 in the main text this gives a k + =7.73x10 9 M -1 s -1 (at 25 °C in H 2 O).
Effect of temperature on R h
As temperature is increased the PUMA peptide looses helicity and its R h may increase.
However, the estimate for the association rate constant is relatively insensitive to the sizes of the proteins and doubling R h for PUMA (2.68 nm) gives, using eq 1, k + =7.59x10 9 M -1 s -1 , only 2% lower. A faster 'diffusion-limited' rate is observed when there is a discrepancy between the two sizes of the proteins, one can diffuse faster while the other acts as a larger target. As PUMA's R h gets larger with temperature this should slow the 'diffusion-limited' reaction rate as it gets more similar in size to Mcl-1. sequence (pdb 3GB1) followed by the PUMA peptide used in this study (both shown on bottom). 
